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The Characteristics and Treatment of Bone Loss after Liver Transplant

Ji-Woong Jung, M.D., Hyeyoung Kim, M.D., Min-Su Park, M.D., Young-Rok Choi, M.D., Geun Hong, M.D.,
Young Min Jeon, M.D., Nam-Joon Yi, M.D., Kwang-Woong Lee, M.D. and Kyung-Suk Suh, M.D.

Department of Surgery, Seoul National University, College of Medicine, Seoul, Korea

Background: Bone loss after liver transplant (LT) is a long-term problem associated with an increased morbidity due to
pathologic fractures. We reviewed our management of post-LT bone loss.

Methods: We collected retrospective data from 82 adult LT recipients between January 2006 and December 2009 who had
preoperative and postoperative (12 to 24 months) bone mineral density (BMD) data measured by dual energy X-ray
absorptiometry (DXA). BMD was decreased in 52 out of 82 patients before LT. These patients were managed with calcium
plus alendronate, calcium only, or no treatment. We compared the efficacy of these three modalities and the factors
influencing BMD changes and investigated the incidence of pathologic fractures.

Results: In decreased BMD patients (n=52), the postoperative spinal BMD was increased with all three treatment modalities.
A more significant increase was found with ALN treatment (+0.103) compared to NO treatment (+0.029) (P-value: 0.016).
However, femoral BMD decreased despite ALN treatment. Alendronate use was a significant factor for post-LT spinal BMD
improvement in the univariate and multivariate analysis. There were significant newly-developed pathologic fractures after

LT especially in osteoporotic patients (28%).

Conclusions: Weekly alendronate with daily calcium may be helpful for the spinal bone mineral protection in preoperative

patients with decreased BMD.
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Table 1. Patient grouping by preoperative BMD

ALN CAL NOT  Total

Normal 0 9 21 30
(T-score= —1.0) 0.0%)  (30.0%) (70.0%)
Osteopenia 2 19 6 27
(—25<T-score< —1.0) (7.4%)  (70.4%) (22.2%)
Osteoporosis 15 8 2 25
(T-score< —2.5 ) (60.0%) (32.0%) (8.0%)

Total 17 36 29 82

Abbreviations: ALN, alendronate treatment; CAL, calcium treat-
ment; NOT, no treatment,
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Table 2. Pre-transplant characteristics

Total (n=82)
Gender Male 59 (72.0%)
Female 23 (28.0%)

Age (years) 52.7%7.7
Menopausal women

Body mass index (kg/m’) 23.2%35

17/82 (20.7%)

Etiology Viral cirrhosis with/without HCC 60 (73.2%)
Cholestatic diseases 1 (1.2%)
Alcohol 13 (15.9%)
Others 8 (9.8%)
CTP class A 12 (14.6%)
B 31 (37.8%)
C 39 (47.6%)

Liver disease duration (year) 10.2%+7.9

Abbreviation: CTP, Child-Turcotte-Pugh.

Table 3. Post-transplant characteristics

Total (n=82)

Steroid use >1 year

13/82 (15.9%)

Alcohol 3/82 (3.7%)
Smoking 3/82 (3.7%)
Immunosuppressive drug — Tacrolimus 78 (95.1%)
Cyclosporine 4 (4.9%)
Follow up DXA time (months) 14.8+4.3
(15,9001t STl ARIAR LA e &
FU & d% Zrol2] Folw A&at= At 22 31
(3.7%0)% Atk (Table 3)
2 1
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Decreased BMD group Normal BMD group

(1=52) (0=30) Pvalue
36 (69.2%) 23 (76.7%) 611
9 (52.9%) 6 (20.7%)
53.7%7.1 51.1%£8.5 145
13/52 (25.0%) 4/30 (13.8%) 193
23.3F%35 229%35 648
38 (73.1%) 22 (73.3%) 446
1 (1.9%) 0 (0.0%)
10 (19.2%) 3 (10.0%)
3 (5.8%) 5 (16.7%)
4 (7.7%) 8 (26.7%) .056
20 (38.5%) 11 (36.7%)
28 (53.8%) 11 (36.7%)
10.9%7.9 9.2£7.9 352
Decreased BMD group Normal BMD group
(n=52) (n=30) P-value
10/52 (19.2%) 3/30 (10.0%) .356
3/52 (5.8%) 0/30 (0.0%) 295
2/52 (3.8%) 1/30 (3.3%) 905
49 (94.2%) 29 (96.7%) .622
3 (5.8%) 1 (3.3%)
14.4t4.5 15.5%4.1 306
A WA o) wastglon ofF cEe e 3
301 1 Vetebral bone
6/25 Il Non vetebral bone
.25 (24.0%)
g _
3 20
=
8
E 151
Q
(2]
€ 10- 125 2/27
£ (4.0%) (7.4%)
© Proximal
o 5 femur
I 0127 0/300/30
(0%) (0%)(0%)
0

Osteoporosis Osteopenia Normal
Median 6.1 months 13.5 months
time of (3 fractures
fracture  within 1 month)
Fig. 1. Newly developed pathologic fractures after liver

transplantation.
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Fig. 2. Spinal BMD changes in osteoporotic patients (A) and osteopenic patients (B). There is no significant difference according to
the treatment modalities in the osteoporotic or osteopenic patients alone. NS, not significant. *Statistically significant change between

pre and post transplantation BMD.

Table 4. Pre-transplant characteristics of three treatments in decreased BMD patients

Total (n=52)

Gender Male 36 (69.2%)
Female 16 (30.8%)
Age (years) 53.7%7.1

Menopausal women

Body mass index (kg/m’) 23.3%+35

13/52 (25.5%)

Etiology Viral cirrhosis with/without HCC 38 (73.1%)
Cholestatic diseases 1 (1.9%)
Alcohol 10 (19.2%)
Others 3 (5.8%)
CTP class A 4 (7.7%)
B 20 (38.5%)
C 28 (53.8%)
Liver disease duration (years) 10.9%7.9
Abbreviation: CTP, Child-Turcotte-Pugh,
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ALN treatment CAL treatment NO treatment

(n=17) (n=27) (n=8) Pvalue

8 (47.1%) 21 (77.8%) 7 (87.5%) .059

9 (52.9%) 6 (22.2%) 1 (12.5%)

56.4+8.1 51.9%6.6 54.0£5.5 064
7/17 (41.2%) 5/26 (19.2%) 1/8 (12.5%) .069

22.0%+3.8 23.7+2.8 25.0%4.3 158

11 (64.7%) 20 (74.1%) 7 (87.5%) 877

0 (0.0%) 1 (3.7%) 0 (0.0%)

4 (23.5%) 5 (18.5%) 1 (12.5%)

2 (11.8%) 1 (3.7%) 0 (0.0%)

1 (5.9%) 1 (3.7%) 2 (25.0%) .785

8 (47.1%) 10 (37.0%) 2 (25.0%)

8 (47.1%) 16 (59.3%) 4 (50,0%)

10.8+7.1 10.0+8.4 13.9+8.3 1390
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Table 5. Post-transplant characteristics of three treatments in decreased BMD patients

Total (n=52)

10/52 (19.2%)
3/52 (5.8%)
2/52 (3.8%)

49 (94.2%)

3 (5.8%)
14.41+4.5

Steroid use >1 year
Alcohol

Smoking
Immunosuppressive drug  Tacrolimus
Cyclosporine
Follow up DXA time (months)

P=0.016

NS NS

0.16
0.14
0.12 1

0.1
0.08
0.06
0.04
0.02

+0.103%

+0.067%
+0.029

BMD change from baseline

T

NO (n=8)

-0.02
-0.04 -

ALN (n=17) CAL (n=27)

Treatment modality

Fig. 3. Spinal BMD change in decreased BMD patients. NS, not
significant. *Statistically significant change between pre and
post transplantation BMD.
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ALN treatment CAL treatment NO treatment

(n=17) (n=27) (n=8) Pvalue
4/17 (23.5%) 5/27 (18.5%) 1/8 (12.5%) .898
1/17 (5.9%) 1/27 (3.7%) 1/8 (12.5%) 730
0/17 (0.0%) 0/27 (0.0%) 2/8 (25.0%) 021

17 (100.0%) 26 (96.3%) 6 (75.0%) .089

0 (0.0%) 1 (3.7%) 2 (25.0%)

13.8+4.0 15.2+4.7 13.4+4.7 476

1 Femur neck
Bl Femur total
NS
0.04 : NS . NS :

o 0.02- -
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% 0 T T 1
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5
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-0.031
_01 .
ALN (n=17) CAL (n=27) NO (n=8)
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Fig. 4. Femoral BMD change in decreased BMD patients. NS, not
significant. *Statistically significant change between pre and
post transplantation BMD.
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Table 6. Associated factors of spinal BMD improvement

Risk factors of post-transplant osteoporosis

Alendronate use (yes) 0.009
Age <065 years 0.097
Low body weght, BMI <18.5 (no) 0.636
Menopause (yes) 0.276
Prolonged steroid use over 1 year (yes) 0.740
Persistent alcohol use (yes) 0.739
Persistent smoking (no) 0.235
Pre-LT osteoporosis (yes) 0.003

Abbreviation: LT, liver transplantation.
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Pvalue Multivariate B 95% C.1.
0.023 8.404 1,196 ~15.613
0.097 13.713 —2.576~30.003
0.297 7.159 —06.506~20.824
0.328 1.934 —2.010~5.878
0.768 —1.197 —9.335~0.940
0.277 7.949 —06.599~ 22,498
0,247 —10.214 —27.762~7.334
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